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Abstract: In the article the use of new composite conductors created on the 
basis of new technology to increase the reliability of a power line is offered and their 
economic efficiency is defined. 
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In a railway power supply system, the power transmission line plays an 
important role in the reliable operation of the power system and in providing reliable 
electricity to consumers. Disturbances in a significant part of the railway power 
supply system power transmission line and the shutdown of electrical equipment can 
be observed. Approximately this value can be quoted in the range (~ 5% -10%). 
The purpose of studying the reliability of the power transmission line of the 
railway power supply system is as follows: 
- assessment of the reliability of the scheme of formation of the power grid, the 
power grid and individual elements of the power supply system; 
- analysis of power transmission line facilities, equipment, structure; 
- analysis of technical and economic options for the selection of overvoltages 
and structures of power transmission lines, supports, foundations, wires, level of 
insulation; 
- organization and analysis of maintenance and repair systems for power 
transmission lines; 
- solve the problem of planning and energy management in the operation of 
power transmission lines; 
- solve the problem of dispatch management at various levels; 
- development of backup equipment of power transmission lines; 
- to determine the level and shortcomings of the measures taken to improve the 
reliability of power transmission lines. 
The reliability of the railway power supply system power transmission line 
depends on several factors. The breakdown or loss of reliability of a line cannot be 
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solved by a definite problem, and it is preferable to rely on statistics to solve the 
problem. It is these wires that have the greatest impact on the reliability of the power 
transmission line. Nevertheless, scientists are still struggling to increase the reliability 
of foundations and foundations. It should be noted that the elements of the railway 
power supply system power transmission line affect its reliability as follows: 
Wires - 50.3%, insulators - 29.7%, lightning rods - 13.8%, supports - 3.4%, 
fittings - 2.7%, other reasons - 0.1% 
Elements affecting the reliability of 110-220 kV power transmission lines 
Increasing the capacity currently transmitted requires a very large amount of 
money. Given the increase in power consumption over time, it is necessary to 
increase the cross-sectional area of the power line cable. At the same time, the weight 
of the overall network increases, which increases the demand for insulators and 
supports. The demand for supports and insulators makes it possible to replace them 
with more durable and modern bases and insulators. In contrast to the above and a 
more complex concept is the route of this power transmission line. Summarizing all 
the points given, it can be said that the wires used should have high strength and low 
weight. 
The probability of burning of a standard steel core during peak electrical loading 
is very high and it is required not to exceed the specified norm in order to prevent this. 
Composite core wires currently produced and manufactured are less prone to heat 
damage than steel core wires because of their small coefficient of thermal expansion. 
Replacing the steel core wire with composite material wire will increase the capacity 
of the power transmission line. According to modern wire manufacturers, it is 
possible to double the value of the current in the absence of any damage to the wire. 
The feature of the composite material is that it has high strength in terms of 
weight and low suspension, which in turn leads to an increase in the spacing of the 
supports and reduces the number of supports by 16%. Composite Core Aluminum 
Conductor Wire (Aluminum Conductor Composite Core - ACCC) manufactured by 
Composite Technology Corp.’s consists of an artificial core of carbon fiber and 
fiberglass. 
During the manufacturing process, the core is shaped into a cylinder and 
wrapped through a fiberglass shell. The process of obtaining fiberglass material is 
one of the most complex processes. Essential oil or other heat-resistant fiberglass 
material is heated to a temperature of 130-1500S and shaped. The fibers are also 
impregnated with a high-temperature-resistant synthetic liquid. 
The glass layer is used to separate the carbon fiber from the galvanic corrosion-
resistant aluminum conductor and to increase the strength and ductility of the core. In 
addition, coal plays a key role in keeping the fiber in balance. 
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The core has a defined size, the diameter corresponds to the standard dimensions 
and ranges from 12.7 mm to 69.85 mm. Alternatively, wires from 300 A to 3500 A 
are prepared and used. During the test, a 9.5 mm core wire was obtained and it was 
able to withstand a load of 18,567 kg at ambient temperature when exposed to high 
voltage. The results show that ASSS systems can operate continuously at 1800S and 
in some cases even at 2000S without breakdown. The coefficient of thermal 
expansion of steel core wire is much higher than that of other wires. The coefficient 
of thermal expansion of the ASSS conductor core is standardized and is 1.6x10 - 6 
0C, the coefficient of thermal expansion of the steel core conductor is 11.5x10 - 60C. 
The cost of an ASSS conductor is about 3 times more expensive than traditional used 
wires for 1 km, but it justifies itself economically during use. When a composite core 
wire is pulled in multi-chain lines, the steel core allows twice as much power to be 
transmitted as a wire of the same weight and voltage. 
The cost-effectiveness can be achieved by replacing the 110 kV steel core 
aluminum (AS) power transmission line used to power traction substations with the 
currently manufactured and widely used, Composite Core Aluminum Conductor 
Wire (ASSS - Aluminum Conductor Composite Core). . 
The cost of a 60 km long transmission line (SAS) with an AS conductor is $ 180, 
the cost of designing and building the line (Z1) is $ 10.8, and the cost of base and 
insulators (STI1) is $ 72. Given that, we determine the perfect cost of this line as 
follows: 
 
Current annual operating costs for the transmission line, base and insulators of 
the power transmission line (Sum1) are 126 shs. forms. 
The total annual cost of an AS transmission line is determined as follows: 
 
The cost of a 60 km long transmission line (SASSS) with ASSS conduction is 
480 TJS, the cost of designing and constructing the line (Z2) is 5.76 TJS, the cost of 
base and insulators (STI2) is 54 TJS. Given that, we determine the perfect cost of this 
line as follows: 
 
Current annual operating costs (Sum2) for conductors, bases and insulators of 
power transmission lines are 1.15 TL. forms. 
The total annual cost of an ASSS transmission line is determined as follows: 
 
Given that operating costs increase by 3-5% annually, the cost of the line on 
which the AS conductor is installed will increase over time. Although the perfect cost 
of an ASSS conductor installed line is high, the annual operating costs are very small. 
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In addition, the number of supports is reduced by 16% when a suitable ASSS 
conductor is installed instead of the AS conductor, it is possible to double the value 
of the current. 
The payback period of the transmission line with ASSS conductor installed 
instead of AS conductor is determined as follows 
 
From the annual cost of the power transmission line where the AS and ASSS 
conductors are installed, it can be concluded that the ASSS conductor installed 
instead of the AS conductor will pay for itself in 2.2 years and provide efficient 
service to the railway power supply system. 
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